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ABSTRACT 

We have derived the oxygen abundance for a sample of nearby galaxies in the 
Data Release 5 of the Sloan Digital Sky Survey (SDSS) which possess at least two 
independent spectra of one or several Hll regions with a detected [OIII]A4363 
auroral line. Since, for nearby galaxies, the [OII]A3727 nebular line is out of the 
observed wavelength range, we propose a method to derive (0/H)ff abundances 
using the classic Te method coupled with the ff relation. (0/H)7325 abundances 
have also been determined, based on the [Oil] AA7320, 7330 line intensities, and us- 
ing a small modification of the standard Te method. The (0/H)fj and (0/H)7325 
abundances have been derived with both the one- and two-dimensional t2 - ta 
relations. It was found that the (0/II)ff abundances derived with the paramet- 
ric two-dimensional t2 - relation are most reliable. Oxygen abundances have 
been determined in 29 nearby galaxies, based on 84 individual abundance deter- 
minations in Hll regions. Because of our selection methods, the metallicity of 
our galaxies lies in the narrow range 8.2 < 12 -|- log (0/H) < 8.4. The radial 
distribution of oxygen abundances in the disk of the spiral galaxy NGC 4490 is 
determined for the first time. 

Subject headings: galaxies: abundances - ISM: abundances - H ll regions 
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INTRODUCTION 



The chemical composition of a galaxy is one of its most fundamental characteristics. 
Because a galaxy's chemical enrichment depends on various physical processes, such as the 
star formation history, the mass exchange between a galaxy and its environments and the 
stellar initial mass function, progress in our understanding of galaxy formation and evolution 
processes depends in large part upon improving our knowledge of the chemical properties of 
galaxies. 

Relatively detailed studies of the chemical composition of the interstellar medium of 
galaxies can be carried out by using the emission lines in spectra of individual Hll regions 
in nearby galaxies. However, such data is very limited. For example, spectra of individual 
Hll regions in spi ral galaxies have been obta ined for only about five dozens o bjects (see 



the c ompilation in iPilyugin et al.l (12004 . 120071 )). The Sloan Digital Sky Survey (lYork et al. 



20001 ) provides a very large data base of galaxy spectra obtained in a homogeneous way, 
which allows to increase the number of abundance determinations in individual H ll regions 
in nearby galaxies. The flux of the auroral oxygen l i ne [OIII]A4363 is measura ble in the 
SDSS spectra of many Hll regions (jlzotov et al.ll2004j . l2006l : iKniazev et al.ll2004j ). In those 
spectra, the electron temperature ts of the O"'""'" zone can be measured directly. However, 
there is a problem concerning abundance determination of Hll regions in nearby galaxies 
with SDSS spectra. The observed wavelength range is 3800 - 9300 A so that for nearby 
galaxies with redshifts z < 0.024, the [OII]A3727 emission line is out of that range. The ab- 
sence of the [OH]A3727 line prevents the use of the standard Tg method and of empirically 



or theoret ically calibrated re - 



gen l i nes (IPagel et al. 



19851 : iMcGaugh 



1991 



1979 



ations between metallicity and the relative fluxe s of strong oxy- 



Edmunds &: Pagel 



Pilvudn 112000 . 



2001a 



1984 



Pilyugin &: Thuan 



12005 



Dopita fc Evans lll986l : lMcCall et al 



among others) to de- 



termine oxygen abundances. 



It has been suggested by iKniazev et al.l (l2003l . l2004j ) that this problem can be solved by 
using a modification of the standard Tg method, based on the intensities of the [OH] AA7320,7330 
auroral lines, instead of the intensity of the [OII]A3727 nebular line. In this modified version, 
the flux in the [OII]A3727 emission line is estimated from the fluxes of the [OII]AA7320,7330 
emission lines and the t2 - relation, where t2 and ts are respectively the electron tem- 
peratures of the 0+ and 0++ zones. However, the [OII]AA7320,7330 lines are weak and 
their measured fluxes usually have large e rrors, so that the O"*" abundances derived from 
those lines are generally not very accurate (jlzotov et al.l 120061 ). Furthermore, the difference 
between the t2 temperature derived from the [OII]A3727/[OII]AA7320,7330 ratio and the one 
es timated from the corn monly used t2 - ta relation can be very large (see the discussion 



m 



Kennicutt et al.ll2003l . and references therein), making the oxygen abundances so derived 
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even more uncertain. 



Recently, iPilyuginI (120051 ): iPilyugin et al.l (l2006al ) have derived a relation, called the 



ff relation, between the auroral [OIII]A4363 and nebular [Olll]AA4959,5007, [OII]A3727 
oxygen line fluxes. Those authors showed that, by coupling the ff relation with the Tg 
method, accurate oxygen abundances can be derived from measurements of just two oxygen 
lines, [OIII]AA4959,5007 and [OII]A3727. Can the same combination of the ff relation and 
the Te method yield also reliable oxygen abundances when only measurements of the two 
[OIII]AA4959,5007 and [OIII]A4363 oxygen lines are available? We will examine this question 
here. We will also look at the influence of the choice of a particular t2 - ts relation on the 
derived abundances. After assessing the accuracy of the above method, we will use it to 
determine reliable oxygen abundances in a sample of nearby galaxies using SDSS spectra. 

We describe the spectroscopic data set which forms the basis of the present investigation 
in Section 2. In Section 3, we discuss the methods used to determine oxygen abundances in 
galactic H ll regions. In Section 4, we examine the reliability of the oxygen abundances de- 
termined in different ways, using the radial distribution of the oxygen abundance in the disk 
of the well-studied spiral galaxy MlOl as a "Rosetta stone" . The oxygen abundances derived 
in a sample of nearby galaxies are discussed in Section 5. We summarize our conclusions in 
Section 6. 

For the line fluxes, we will be using the following notations throughout the paper: R2 = 

-^[0//]A3727+A3729/-^iT/35 R3 = -^[Om]A4959+A5007/-^/i'/35 R = I[OIII]M363/ ^HlS, R23 = R2 + R3- With 

these definitions, the excitation parameter P can then be expressed as: P = R3/(R2+R3). 



2. THE DATA 

2.1. The galaxy sample 

We have extracted from the Data Release 5 (DR5) of the Sloan Digital Sky Survey 
(SDSS) spectra of nearby galaxies which satisfy the following three conditions: 1) For each 
galaxy, there exists at least two independent SDSS spectral measurements of one or several 
Hll regions in it. This criterion allows us to compare the oxygen abundances determined 
independently and assess their reliability. If there are H ll regions at different galactocentric 
distances, an abundance gradient can also be determined; 2) each Hll region has a high 
metallicity, i.e. it has an oxygen abundance 12 + log (0/H) > 8.2; and 3) each spectrum 
shows a [OIII]A4363 auroral line. The last two criteria select out galaxies that are suited to 
our adopted method of abundance determination, described below. 
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These three criteria select out about a hundred galaxies out of the original 750 000 
spectra in the DR5. However, the final list, given in Table [1], includes only those galaxies 
which we judge to have reliable oxygen abundance determinations (our reliability tests are 
discussed in section 4.2), a total of 29 nearby galaxies. Table [T] gives the general character- 
istics of each galaxy. The first column gives its name. We have used the most widely used 
name for each galaxy. The other informations concerning each galaxy are taken from the 
Lyon/Meudon Extragalactic Database (LEDA) and/or from the NASA/IPAC Extragalactic 
Database (NED). The right ascension and declination (J2000.0) of each galaxy are given in 
column 2, its morphological type and morphological type code in columns 3 and 4, its ap- 
parent B magnitude in column 5, its redshift in column 6, and its absolute blue magnitude 
in column 7. A Hubble constant of 73 km s~^ Mpc~^ has been adopted to convert from 
redshift to distance. Other designations of the galaxy are given in column 8. 

Examination of Table [1] shows that our sample includes mainly late-type spirals and 
irregular galaxies. Several galaxies do not possess a published morphological type. The 
majority of the galaxies in the sample have a redshift less than 0.01, i.e. a distance less than 
~ 45 Mpc. The most distant galaxy in our list, HS1103+4346, has a redshift of 0.021 that 
corresponds to a distance of ~ 90 Mpc. Their B absolute magnitudes range between -21.5, 
typical of spiral galaxies, and -16.5, typical of dwarf irregular galaxies. 



2.2. The line intensity data 

The line intensities of the H ll regions in our sample of nearby galaxies have been derived 
using SDSS spectra in the following way, as illustrated by the following example concerning 
the Ha line. 

The continuum fiux level in the wavelength range from Xa = 6500 A to A;, = 6650 A is 
approximated by the linear expression 

/,(A) = co + ciA. (1) 

The values of the coefficients in Eq.([T]) are derived by an iteration procedure. In the first 
step, we exclude the Ha line region, from 6540 A to 6590 A, and use all other data points 
to derive a first set of coefficients, using the least-squares method. Then, the point with 
the largest deviation is rejected, and a new set of coefficients is derived. The iteration 
procedure is continued until the differences between two successive values of fc(Aa) and 
fc(Ab) are respectively less than O.Olfc(Aa) and O.Olfc(Aft). 
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The profile of eacli line is approximated by a Gaussian of the form 

/(A) = F^^e-(^-^»)'/2.2 (2) 
v27r (J 



where Aq is the line central wavelength, a is the width of the line, and F is the flux in the 
emission line. If there is a broad emission, such as in the spectrum ^ 1324-53088-234 shown 
in Fig. [T]of an Hll region in the disk of the spiral galaxy MlOl, then several lines are fitted 
simultaneously. In this case, the total flux at a fixed value of A is given by the expression 

.narrow (A) + fHa,broadW + /[Ar7/]6548 ( A) + /[Ar7/]6584 ( A) + /c(A) (3) 

The values of F{Ha, narrow), Ao(-ff«, narrow), cr{Ha, narrow), F{Ha, broad), Xo{Ha, broad), 
a{H^,broad), F([NII]A6548, Ao([NII]A6548), a([NII]A6548), F([NII]A6584, Ao([NII]A6584), 
cr([NII]A65484 are derived by requiring that the mean difference 



k=n 

-Y.^f{>^k)-f'^'^{\k))' (4) 

k=l 

between the measured flux f°^''(Afc) and the flux f(Afc) given by Eq.Q to be minimum in 
the range A^ - A;,. The derived fit to the Ha, [NII]A6548 and [NII]A6584 hues is shown by 
the solid line in Fig. [H A similar procedure is adopted in the cases of broad absorption 
components or of partly overlapping lines. 

The measured emission fluxes F are then corrected for interstellar reddening using the 
theoretical Ha to H/3 ratio and the an alytical approximation to the Whitford interstellar 



reddening law from llzotov et al.l (119941 ). In a few cases, the derived value of the extinction 



C(H/?) is negative and is set to zero. 

The value of e (Eq. 4) can be considered as an estimate of the uncertainty in the mea- 
surement of the flux in a 1 A spectral interval. Since the total width of line is approximately 
equal to 4cr, the uncertainty in the line intensity measurement can be estimated as dF = 
4cre. 



3. ABUNDANCE DETERMINATION 
3.1. The standard (0/H)st abundances 



To convert line intensities into abundances, we adopt a two-zone model for the tera- 
perature structure within the Hll region. We follow the procedures of llzotov et al.l (120061 ) 
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who have recently pubhshed a set of equations for the determination of oxygen abundances 
in H II regions, based on a five-level atom model. According to those authors, the electron 
temperature ^3 within the [O ill] zone, in units of lO^K, is given by the following equation 

_ 1.432 

~ \og{Rs/R)-\ogC^ ^ ' 

where 

Ct = (8.44 - 1.09 13 + 0.5 1^- 0.08 (6) 

1 + 0.0004 0:3 _ 

V = (7) 

1 + 0.044x3 ^ ' 

and 

xs = 10-^^3 (8) 
As for the ionic oxygen abundances, they are derived from the following equations 



1 251 

6.200 + - 0.55 logts - 0.014^3, (9) 



12 + log(0++/i7+) = log(i?3) + 
.25 

1.676 



12 + log(0+///+) = log(i?2) + 5.961 + 



t2 

- 0.40 log t2 - 0.034^2 

+ log(l + 1.35x2), (10) 



or 



12 + log(0+/i/+) = log(/[o//]A7320+A7330/^H/3) 

2 487 

+ 6.901 + - 0.483 logt2 



0.013^2 + log(l- 3.48x2), (11) 



where 



0:2 = 10-^^2 (12) 
Here rie is the electron density in cm"^. The determination of the electron temperature t2 
will be discussed in detail in Section 4. 

The total oxygen abundances are then derived from the following equation 

O 0+ 0++ 



The oxygen abundances so derived from the measured R3 and R2 line intensity ratios, 
using Eqs.([9]) and ffTOj) . will be referred to hereafter as (0/H)st standard abundances. 
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3.2. The (0/H)7325 abundances 



As mentioned before, because the SDSS spectra cover the 3800 - 9300A spectral range, 
the [OII]A3727 emission hne is out of the observed range for galaxies with redshifts z < 0.024. 
In those cases, 0"'"/H+ c annot be deter r ained by th e standard method, using Eq. ffTOj) . To 
get around that problem, iKniazev et al.l (l2003l . |2004| ) have suggested a s light modifi cation of 
the standard method. From very general considerations, it is expected ( lAllerlll984l ) that the 
0+/H+ abundance can equally well be derived frorn the in tensities of the [Oil] AA7320, 7330 
auroral lines, using Eqs.([9]) and (fTTjl . iKniazev et al.l (120041 ) found that this modified method 
works well over the range of abundances studied by them. We will refer to abundances 
derived by that method as (0/11)7325 abundances. 



Kennicutt et all (120031 ) have used respectively the [OIII]A4363/[OIII]AA4959,5007 and 



[OII]AA7320,7330/[OII]A3727 auroral to nebular line intensity ratios to derive the electron 
temperatures ts and t2 for a number of relatively high-metallicity Hll regions. Comparing 
t2 to ta, they found the surprising result that the two temperatures are uncorrected for 
most of the objects in their sample. They noted that, while the cause of the absence of 
correlation is not known, a possible reason is the contribution of recombination processes 
to the population o f the level giving rise to the [Oil] AA7320, 7330 lines. On the other hand, 
Izotov et al.l (120061 ) found a correlation between the t2 and they derived from the above 
ratios for a sample of low-metallicity Hll regions. Their t2 - ta relation follows the one 



predicted by photoionization models, but the scatter of the data points is large. Ilzotov et al. 



( I2OO6I ) attributed the large scatter to substantial fiux errors of the weak [O ll]A7320 + A7330 
emission lines. These investigations suggest that the O^/H"*" abundances derived from the 
intensities of the auroral lines [OII]AA7320,7330, using Eq. ([TT]) . are somewhat uncertain. 



3.3. The (0/H)ff abundances 



The spectra of high-metallicity Hll regions generally exhibit strong [OII]A3727 and 
[OIII]A4959,5007 nebular lines, i.e. large R2 and R3 line intensity ratios. However, the 
[OIII]A4363 auroral line is generally not detected, i.e. R cannot be measur ed directly. Thi s 
prevents the u s e of the Tg method for abundance determination. However, iPilyuginI (120051 ): 
Pilyugin et al.l (l2006al ) have established a relation - called the ff relation - of the form 



R = f(R2,R3). Using this relation, the intensity of the auroral line can be estimated if 
measurements of the two nebular lines are available. 



For the H ll regions in our sample, the R and R3 ratios can be measured directly from the 
SDSS spectra. But we have seen that for those galaxies with a redshift less than 0.024, the 
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[OII]A3727 is out of the observed spectral range, and R2 is not directly available. However, 
since there is relation of the type R = f(R2,R3), there must also be a relation of the type R2 
= f(R,R3), i.e. R2 can be estimated if measu rements of R a r id R^ a re available. Using the 
same 31 calibrating Hll regions employed by iPilyugin et al.l (l2006al ) to establish their R = 
f(R2,R3) relation, we have derived the following relation 

logi?2,// = 2.98 -0.441ogi?3- 1.01 (log /?3)2 

+ 1.371ogi? + 0.14 (log (14) 

Thus, we will use Eg. ( 1141) to estimate R2 and then determine the oxygen abundance with 
the help of Eqs. [9] and (fTOj) . The oxygen abundance derived in this way will be referred to 
as (0/H)ff. 



4. OXYGEN ABUNDANCES IN THE SPIRAL GALAXY MlOl: A 
COMPARISON OF O ABUNDANCES DERIVED BY DIFFERENT 

METHODS 



We focus here our attention on the Sc spiral galaxy MlOl = NGC 5457. This galaxy has 
long served as the prototype system for studying radial oxygen abundance gradients in spi- 



ral disks. Many spectroscopic studies of H ll regions in the disk of M 



01 have been carried out 



(Smit 


h 1975; 


Shields & Searle 


1978; 


Ravo et al. ; 


.982; 


McCall et al. 


1985 


Torres- Peimbert et al. 


1989; 


Garnett & Kennicut 


1994 


Kinkel & Rosa 


1994 


; Kennicutt & Garnettlll99d; 


van Zee et al. 


1998; 


Garnett et al. 


1999; 


Luridiana et al. 


2002 


; Kennicutt et al. 


2003; ] 


Bresolin 


2007 


). As 



a result, there are in the literature some 40 measurements of Hll regions in the disk of MlOl 
with a detected [OIII]A43 63 line, and the radial oxygen abundance gradient in the spiral 
galaxy is well established (IKennicutt et al.ll2003l ; |Pilyuginll2001bl : iPilyugin et al.ll2004j ). This 
abundance of data allows us to test the reliability of the oxygen abundances derived from 
the SDSS spectra, using different methods. 



4.1. Comparison between the 1- and 2-dimensional t2~t^ relations 



The electron temperature ^2 is usually determined from a relation between ^2 to ^3, 
derived by fitting H ll region photoionization models. Sever a l versions of this t 2 - relatio n 



have been proposed (jCampbell et al. 



19971 ; iDeharveng et al. 



2000 



1986 



GarnettI Il992l ; IPaeel et all 1 19921 ; llzotov et al. 



Oey fc Shields! I2OOOI ). In particular, a one-d imensional model- 



independent ^2 ^ ^3 relation has been proposed by IPilyugin et al.l (l2006bl ). 

t2 = 0.72^3 + 0.26 



(15) 
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Recently, iPilyuginl (120071 ) has found evidence suggesting that, instead of a one-to-one corre- 
spondence between t2 and ta, the t2 - ts relati on is also depend ent on a second parameter, the 
excitation parameter P (defined in Section 1). IPilyuginl (120071 ) has derived a two-dimensional 
parametric relation of the form 



1 1 
- = 0.41 X - 

t2 h 



0.34 X P + 0.81. 



(16) 



How do the above 1- and 2-dimensional t2 - ta relations stand up to the available 
data for MlOl? Using Eqs.([nD (ITU!) together with the parametric t2 - ts relation (Eq. 



of Hll regions in the disk of MlOl ( 


Smit 


1 1975: Shields & Seark 1 


978l: Ravo et al. 1982: 


McCa 


11 et al. 19851: Torres- 


^eim 


Dert et al. 


1989: 


Garnett & Kennicut 


t 1994 


Kinkel & Rosa 


1994 




Kennicutt & Garnett 


1996 


: van Zee et al. 


1998: Garnett et al. 


1999: 


Luridiana et al. 


2002 


Kennicutt et al. 20031: 


Bresolin 


2007) 


. The derived (0/H)st abundances are shown by 



open circles in panel la of Figj2l as a function of galactocentric radius normalized to the disk 
isophotal radius R25. The g alactocentric distances of the H ll regions have been taken from 
Kennicutt fc GarnettI (119961 ). The solid line is the linear best fit to those data (42 points) 



12 + hg{0/H) = 8.67 (±0.03) - 0.71 (±0.05) Pg/^25- 



;i7) 



The dotted lines show shifts of ± 0.1 dex from the best fit. The mean deviation of log(0/H)st 
from the best fit is 0.073 dex. 

We have then computed the standard oxygen abundances for the same sample of Hll 
region spectra, but using the 1-dimensional t2 - ts relation (Eq. (fT5l) ). The resulting (0/H)st 
abundances are shown by open circles as a function of galactocentric distance in panel lb of 
FiglU Again, the solid line is the linear best fit to those data (42 points) 

12 ± \og{0/H) = 8.76 (±0.04) - 0.85 (±0.06) Pg/^25 (18) 

and the dotted lines are shifts of ± 0.1 dex from the best fit. The mean value of the 
deviations of log(0/H)st from the best fit is 0.089 dex. Comparison between Eqs. (fTTI) 
and (fT8l) shows that the radial distributions of the standard oxygen abundances derived 
with the 1- and 2-dimensional t2 - ts relations are rather similar. However, the scatter of 
the points in panel la obtained with the parametric relation is slightly lower than that in 
the diagram obtained with the one- dimensional relation. The agreement between the two 
diagrams is not surprising since the one-d imensional relation is just a kind of "average" 
of the parametric relation (IPilyuginl 120071 ). Therefore, while the differences between the 
oxygen abundances derived with those relations can be appreciable for individual H ll regions 
depending on their excitation level, the mean difference for a sample of Hll regions with 
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different excitation parameters, varying in a ra ndom manner, should be near zero. We 
note that th e one-dimensioiial rela tion derived by iPilyugin et al.l (l2006bl ) is close to the one 
proposed by lCampbell et al.l (Il986l ) which has found wide acceptance and use. Consequently, 
the radial distributions of the standard oxygen abundances derived here with both the one- 
dimensional and parametric t2 - ts relations are similar to the one found for the disk of MlOl 
in previous studies: 



12 + \og{0/H) = 8.76 (±0.06) - 0.90 (±0.08) Rg/R25 



flKennicutt et al.ll2003[ ) (Eq. (5)) and 

12 ± \og{0/H) = 8.79 (±0.03) - 0.88 (±0.08) Rg/R25 



(19) 



(20) 



( IPilvugin et al.ll2004J ) (Eq. (28)). 



4.2. Comparison of O abundances derived by various methods 

The [0111]A4363 auroral line is seen in 20 SDSS spectra of Hll regions in the disk 
of MlOl (FiglSD. These spectra are listed in Table H The [OIII]A7320±A7330 nebular 
lines are measurable in 19 of these spectra, allowing determination of (0/11)7325. The only 
exception is spectrum # 1324-53088-236 (FigS]). There must be some overlap between the 
SDSS targets and those of previous spectroscopic studies of Hll regions in the disk of MlOl. 
However, we have not attempted cross-identifications because of the poor accuracy of the 
Hll regio n positions us e d in previous studies. These positions generally come from the 



catalog of iHodge et al. I (jl990l ) and have uncertainties of 0.2-1 s of time in right ascension 
and 3-10 arcsec in declination. This means that two or more Hodge et al's objects can be 
within an error box of ls-10 arcsec centered on the SDSS position, which may result in 
misidentifications. 

The radial distribution of (0/H)7325 abundances derived with the parametric t2 - 
relation is shown by open circles in panel 2a of FigO The solid and dotted lines in panel 2a 
are the same as in panel la. The mean deviation of log(0/H)7325 from the radial gradient 
traced by the standard abundances (0/H)st (Eq. (ITTl) ) is 0.124 dex. The dashed line is the 
linear best fit to the (0/H)7325 data (17 data points) 

12 ± log(0/i7) = 8.58 (±0.12) - 0.45 (±0.25) i?G/i?25- (21) 

The galactocentric distances of the the H ll regions have been computed from the coordinates 
associated with each spectrum and given in the SDSS database. The coordinates of the 
center of MlOl, its inclination and its position angle are from the Third Reference Catalog 
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of Bright Galaxies (Ide Vaucouleurs et al.lll99ll ). The temperature t2 can be derived from the 



parametric relation only if R2, and hence the excitation parameter P, can be determined. 
Since R2 cannot be estimated from Eq. (HM for low-metallicity H ll regions, then t2 cannot 
be derived through the parametric t2 - ts relation. Hence, in panel 2a of Fig|2l (0/H)7325 
abundances have been derived only for high-metallicity H ll regions. 

The radial distribution of (0/H)7325 abundances derived with the one- dimensional t2 - 
ts relation is shown by open circles in panel 2b of FigJ21 The solid and dotted lines in panel 
2b are the same as in panel lb. The mean deviation of log(0/H)7325 from the radial gradient 
traced by the standard abundances (0/H)st (Eq. f|T8l) ) is 0.195 dex. The dashed line is the 
linear best fit to the (0/13)7325 data (17 data points; the two low-metallicity Hll regions at 
the largest galactocentric distances were excluded) 

12 + log(0/i7) = 8.53 (±0.18) - 0.31 (±0.38) i?G/i?25- (22) 



The radial distribution of (0/H)fj abundances derived with the parametric t2 - t3 rela- 
tion is shown by open circles in panel 3a of Figl2J The solid and dotted lines in panel 3a are 
the same as in panel la. The mean deviation of log(0/H)fj from the radial gradient traced 
by the standard abundances (0/H)st (Eq. [17])) is 0.071 dex. The dashed line is the linear 
best fit to (0/H)fj data (18 data points) 

12 ± \og{0/H) = 8.68 (±0.07) - 0.67 (±0.14) Rg/R25- (23) 

The (0/H)fj abundances have been derived from the 18 SDSS spectra with a detected 
[OIII]A4363 auroral hue. Two spectra, 1324-53088-234 and 1323-52797-066, have been ex- 
cluded because they pertain to H ll regions at large galactocentric distances and hence with 
low-metallicity. Eq. fll4p is not applicable in this regime, since it was derived only for Hll 
regions with 12 ±log (0/H) > 8.2. 

The radial distribution of (0/H)ff abundances derived with the one- dimensional t2 - t3 
relation is shown by open circles in panel 3b of Figl2l The solid and dotted lines in panel 
3b are the same as in panel lb. The mean deviation of log(0/H)g from the radial gradient 
traced by the standard abundances (0/H)st (Eq. flTSl) ) is 0.082 dex. The dashed line is the 
linear best fit to (0/H)fj data (18 data points) 

12 ± log{0/H) = 8.57 (±0.07) - 0.48 (±0.14) Rg/R25- (24) 



Comparison between panels la and 3a of Figj2] shows that the (0/H)fj - Rq and the 
(0/H)st - Rg diagrams derived with the parametric t2 - t3 relation are in good agreement, in 
the sense that the mean deviation of the (0/H)g abundances (0.071 dex) from the radial trend 
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traced by the (0/H)st abundances is close to the mean deviation of the (0/H)st abundances 
(0.073 dex). The global characteristics of the radial distributions (the central abundance 
and the slope) of the (O/H)^ and (0/H)st abundances are also close to each other (compare 
Eq. (fT7|) and Eq. fl25]) ). It should be emphasized that the reliability of the determination 
of the global characteristics of the radial abundance distribution depends not only on the 
accuracy of the abundance determination in individual H ll regions, but also on the range of 
galactocentric distances over which these H ll regions are distributed. Indeed, if we consider 
the (0/H)st -Rg diagram only for H II regions in the inner part of the disk, with galactocentric 
distances Rg/R25 less than 0.6 (at this distance the value of 12+log(0/H) decreases to ~ 
8.2, the lower limit for the applicability of our method for determining (0/H)fj abundances) 
then the linear best fit to the resulting 23 data points is 

12 + log(0//7) = 8.63 (±0.08) - 0.59 (±0.17) i?G/i?25- (25) 

It is worth noting that the agreement between the central abundance and the slope derived 
from (0/II)st abundances for Hll regions in the inner part of the disk, Eq. fl2^ . and those 
quantities derived from the same (0/H)st abundances, but for Hll regions in the whole disk, 
Eq. (fT7|l . is worse than the agreement between the central abundance and the slope derived 
from (0/H)fj abundances for Hll regions in the same inner part of the disk, Eq. (l23ll . and 
those quantities derived from (0/H)st abundances for Hll regions in the whole disk, Eq. 

Comparison between panels lb and 3b of Fig I2] shows that the (0/H)fj - Rq and the 
(0/H)st - Rg diagrams derived with the one-dimensional t2 - ta relation are in reasonable 
agreement, or at least they are not in confiict. The mean deviation of the (0/H)ff abundances 
from the radial trend traced by the (0/H)st abundances (0.082 dex) is close to the mean 
deviation of the (0/H)st abundances (0.089 dex). However, there appears to be a discrepancy 
between the global characteristics of the radial distribution of the (0/H)fj abundances and 
those of the (0/H)st abundances: they do not agree within the formal uncertainties (compare 
Eq. (1181) with Eq. (I24p ) . This suggests that there may exist a small systematic error in the 
(0/H)ff abundances. However, if we again consider the (0/H)st -Rg diagram only for Hll 
regions in the inner part of the disk, then the linear best fit to the resulting 23 data points 
is 

12 ± log{0/H) = 8.71 (±0.10) - 0.74 (±0.22) Rq/Ri^, (26) 

Now the global characteristics of the radial distributions of the (0/H)fj and (0/H)st abun- 
dances agree within the formal uncertainties (compare Eq. fl26p with Eq. fl2^ ). Alter- 
natively, if we add to our set of (0/H)fj abundances the data point corresponding to the 
Hll region with the largest galactocentric distance (Rg/R25 — 1.25) in the set of (0/H)st 
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abundances, then the hnear best fit to this "extended" data set (19 data points) is 

12 + \og{0/H) = 8.75 (±0.05) - 0.82 (±0.09) Rg/Ri^- (27) 

Again, the global characteristics of the radial distributions of the (0/H)fj and (0/H)st abun- 
dances agree within the formal uncertainties (compare Eq. fl271) with Eq. fl24l) ). The fact 
that the (0/H)fj abundances, derived here with both the one-dimensional and parametric 
t2 - ts relations, give a general radial trend close to the one traced by the (0/H)st abun- 
dances suggests that reasonably accurate (O/H)^ oxygen abundances can be derived for Hll 
regions with oxygen abundances in the range 8.20 < 12 ± log (0/H) < 8.55, when only 
[OIII]A4959±A5007 and [OIII]A4363 line intensity measurements are available. However, a 
small systematic error in the (0/H)g abundances derived with the one- dimensional t2 - ta 
relation cannot be ruled out. 

Comparison of panels la and 2a and of panels lb and 2b in Figj2] shows that the 
radial distribution of the (0/H)7325 abundances follows the same general trend traced by 
the (0/H)st abundances. Examination of panels la, 2a, and 3a shows that the scatter in 
the (0/H)7325 - Rg diagram is appreciably larger than the scatter in the (0/H)st - Rg 
and (0/H)g -Rg diagrams. Comparison between panels 2a and 2b shows that the scatter 
in the (0/H) 7325 - Rg diagram is lower for the parametric t2 - t3 relation than the one- 
dimensional relation. This suggests that the parametric relation gives more accurate values 
of t2 as compared to the one-dimensional relation. FigJ2]also shows that using the parametric 
relation instead of the one-dimensional one results in a significant decrease of the scatter in 
the (0/H) 7325 - Rg diagram, but only in a marginal one in the (0/H)st - Rg and (0/H)ff 
- Rg diagrams. This can be understood by the fact that the relation between the 0"'"/H"'" 
abundance and the [OII]A7320±A7330 line intensity (Eq. flTU]) ) has a stronger dependence 
on t2 than the one between the 0"*"/H+ abundance and the [OII]A3727 line intensity (Eq. 
(fTTj) ). Therefore, the same error in t2 results in a larger error in the (0/H) 7325 abundances 
than in the (0/H)st and (0/H)g abundances. 

In summary, we have arrived at the following main conclusions: 1) reasonably accurate 
(0/H)ff abundances can be derived for Hll regions with oxygen abundances in the range 
8.20 < 12 ± log (0/H) < 8.55, when only [OIII]A4959±A5007 and [OIII]A4363 line intensity 
measurements are available; 2) there is a hint that the parametric t2 - t3 relation provides 
more accurate values of t2 than the one-dimensional relation. 
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5. OXYGEN ABUNDANCES IN NEARBY GALAXIES 

5.1. Abundances and abundance gradients 

We have extracted from the Data Release 5 of the SDSS spectra of individual Hll 
regions in about a hundred nearby galaxies which have the particularity of possessing two or 
more spectra of the same or different Hll regions with a detected [OIII]A4363 line. We have 
determined the (0/H)fj and (0/13)7325 abundances for each Hll regions. The final list, given 
in Table dl consists of 29 galaxies, with 84 individual oxygen abundance determinations. The 
following criteria have been used to select the objects in the final list: 1) their Hll regions 
have high metallicities, i.e. 12 + log (0/H) > 8.20, because Eq. (fT^ is only applicable in 
that metallicity range; 2) (0/H)fj abundances derived from two or more SDSS spectra of the 
same Hll region, when available, differ by less than 0.1 dex; and 3) the (0/H)fj abundances 
of different Hll regions within the same galaxy, but with similar galactocentric distances are 
consistent with each other, i.e. their abundances differ by less than 0.1 dex. Criteria 2 and 
3 are designed to select only galaxies with reliably determined oxygen abundances. Those 
criteria were not applied to MlOl, in this case all the Hll regions with measured [OIII]A4363 
line were included in the consideration. 

The measured line intensities and derived abundances for our sample of nearby galaxies 
are given in Table [2l For each galaxy, we give in column 2 the SDSS spectrum number, 
composed of the plate number, the modified Julian date of observations and the number of 
the fiber on the plate. The galactocentric distance normalized to the isophotal radius of the 
galaxy is listed in column 3. The galactocentric distances were obtained from the SDSS coor- 
dinates of the spectral observations. The coordinates of the center of each galaxy, its diame- 
ter, inclination and major axis position angle were taken from the Lyon/Meudon Extragalac- 
tic Database (LEDA) and the NASA/IPAC Extragalactic Database (NED). The dereddened 
intensities and uncertainties of the [OIII]A4363, [OIII]A4959-FA5007 and [OII]A7320+A7330 
lines are given respectively in columns 4, 5 and 6. The line intensities have been scaled 
so that lHf3 = 1. The electron temperature ta within the O"*"^ zone is shown in column 7. 
The (0/H)7325 and (0/H)gF abundances determined with the parametric relation (Eq. (fT6!) ) 
are given respectively in columns 8 and 9, while the same abundances determined with the 
one-dimensional relation (Eq. (ITB]) ) are given respectively in columns 10 and 11. 

Examination of Table [2] shows that the vast majority of the Hll regions in our sample 
have oxygen abundances in the very narrow interval 8.2 < 12 + log (0/H) < 8.4. This narrow 
metallicity range is due to two selections effects. As noted before, Hll regions with 12 -|- 
log (0/H) < 8.2 have been excluded because Eq. (HM is only applicable to high-metallicity 
Hll regions. At the other metallicity end, the [OIII]A4363 line is too weak to be detected in 
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SDSS spectra of Hll regions with 12+log(0/H) > 8.4. 

In our sample, there are two galaxies (besides MlOl), which each have five distinct 
Hll region measurements with a detected [OIII]A4363 line. The first galaxy is NGC 4490, 
and its measured H ll regions span a large enough range of galactocentric distances to allow 
a derivation of the metallicity radial distribution in its disk. Its (0/H)ff and (0/11)7325 
abundances derived with the parametric relation are shown respectively by open circles and 
plus signs as a function of galactocentric distance in the top panel of FigJSl The solid line is 
the linear least-squares fit to the (0/II)fj data: 

12 + \og{0/H) = 8.33 (±0.02) - 0.063 (±0.082) Rg/R25 (28) 

The mean deviation is 0.017 dex. The dashed line is the linear least-squares fit to the 
(0/H)7325 data: 

12 ± log{0/H) = 8.39 (±0.04) - 0.154 (±0.165) Rg/R25 (29) 

The mean deviation is 0.035 dex. 

The bottom panel shows a similar diagram, but with the (0/H)ff and (0/11)7325 abun- 
dances derived with the one- dimensional relation. As in the top panel, the linear least-squares 
fit to the (0/H)fj data is shown by the solid line: 

12 ± log{0/H) = 8.37 (±0.03) - 0.088 (±0.101) Rg/R25 (30) 

The mean deviation is 0.021. The linear least-squares fit to the (0/11)7325 data is shown by 
the dashed fine: 

12 ± \og{0/H) = 8.48 (±0.06) - 0.243 (±0.237) Rg/R25 (31) 

The mean deviation is 0.050. 

The second galaxy is NGC 428. As for NGC 4490, the top panel of FigE] shows the 
(0/H)ff and (0/11)7325 derived with the parametric relation as a function of galactocentric 
distance, while the bottom panel shows the same quantities derived with the one- dimensional 
relation. Unfortunately, the measured Hll regions in NGC 428 cover a too small interval of 
galactocentric distances to allow a derivation of the radial distribution of oxygen abundances 
across the disk of the galaxy. We can however estimate the mean value of the oxygen abun- 
dance within a small range of galactocentric distances. The mean values are: 12±log(0/H)fj 
= 8.33 ± 0.03 and 12±log(0/H)7325 = 8.33 ± 0.08, when determined with the parametric t2 
- t3 relation. The mean values are: 12±log(0/H)ff = 8.32 ± 0.08 and 12±log(0/H)7325 = 
8.35 ± 0.17, when determined with the one-dimensional t2 - t3 relation. As in our study of 
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MlOl, we find that the scatter in (0/H)ff abundances is smaller when determined with the 
parametric relation than when determined with the one-dimensional relation. 

The scatter also increases when going from (0/H)fj to (0/11)7325 abundances, even 
when both are determined with the same t2 - ta relation. What is the origin of such an 
increase in scatter? From one point of view, we would expect the increase to be caused 
by measurement errors of the weak [Oll]A7320+A7330 emission lines. From another point 
of view, measurement errors of the [0111]A4363 emission line can also be responsible for 
the differences between (0/H)flf and (0/11)7325 abundances. Indeed, measurement errors of 
[OIII]A4363 result in errors in the ts temperature which, in turn, induces errors in the t2 
temperature. As noted above, the relation between 0"*"/H"^ and [OII]A7320+A7330 is more 
strongly dependent on t2 than the relation between 0+/H+ and [OII]A3727 (compare Eq. 
( fTOj) to Eq. ( |TT|) ). Therefore, the same error in t2 results in a larger error in the (0/13)7325 
abundances than in the (0/H)st and (0/H)fj abundances which, in turn, causes differences 
between the (0/H)fj and the (0/H)7325 abundances. 

Thus measurement errors in [OIII]A4363 and [OII]A7320+A7330 lines will both con- 
tribute to make the (0/H)fj and the (0/11)7325 abundances determined with the same t2 
- t3 relation differ from each other. Which contribution is greater? To answer that ques- 
tion, we have plotted in the top panel of FigJT] Alog(0/H) = |log(0/H)ff - log(0/H)7325|, 
where both abundances are determined with the parametric relation, against the fractional 
uncertainty in the measurement of the [OIII]A4363 emission line (the uncertainty in the 
line measurement expressed in units of the line intensity). In the bottom panel of FigJTJ 
we have plotted the same quantity against the fractional uncertainty in the measurement 
of the [OII]A7320+A7330 emission lines. Inspection of the top panel of FigJT] shows that 
the differences between (0/H)fj and (0/11)7325 are small in Hll regions with an accurate 
measurement of the [OIII]A4363 emission line, with an uncertainy of less than ~ 10%. The 
maximum difference between (0/H)fj and (0/11)7325 increases with increasing uncertainty 
in [OIII]A4363. The dotted line shows an eye fit to the maximum differences. However, 
the correlation between A(0/H) and the [OIII]A4363 uncertainties is weak (dashed line). 
On the other hand, the Hll regions that do have accurate [OII]A7320-|-A7330 measurements, 
with an uncertainy less than 10%, still show large differences between (0/H)fj and (0/11)7325 
(bottom panel of Figl?]). This suggests that the differences between (0/H)g and (0/11)7325 
abundances in our Hll region sample are mainly due to measurement uncertainties in the 
[OIII]A4363 line, and hence, to uncertainties in the electron temperature determination. 
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5.2. Comparison of derived O abundances with previous work 



5.2.1. The t2 - ^3 relation 

Some Hll re gions in our sample have independent oxygen abundance determinations 
by other authors (iKniazev et al.ll2004 llzotov et al.ll2006l ). based on the same SDSS spectra. 
They are listed in Table [31 In FiglH], we compare our (0/H)7325 abundances (labeled PT 
on the X-axi s ), der ived with the one-dimensional t2 - ta relation, with those obtained by 



Izotov et al.l ( 



2006h (labeled I on the y-axis) in the top panel, and with those derived by 



Kniazev et al. 



(120041 ) (labeled K on the y-axis) in the lower panel. The filled circles are 



individual H ll regions from Table [3l and the solid lines correspond to equal abundances. 

Inspection of FiglH] and examination of Table IHl show that there are systematic differences 
between our (0/11)7325 abundances and those obtained by the previously quoted authors, in 
the sense that our abundances are generally larger than theirs. The differences are especially 
large for the Kniazev et al.'s abundances (bottom diagram). Since the same SDSS spectra 
are used in all cases, the differences must be due to differences in abundance determination 
methods, in particular in the t2 - ta relation used. FiglHl shows the t2 - ta relations used 
by us and the above authors. Open and filled circles denote Hll regions with [OIII]A4363 
and [OII]A7320-|-A7330 line measurements with uncertainties less than 20%, with the t2 
temperature derived respectively from the parametric and one-dimensional t2 - ta relation. 
The solid and dashed lines show the parametric relations respectivel y for two different v alues 
of the excitation parameter, P = 0.5 and 0.9. The t2 - ta relation of llzotov et al.l (119941 ) used 



by IKniazev et al.l (120041 ) is shown by crosses, while the one used by llzotov et al.l (|2006l ) is 
shown by plus signs. FiglHlshows that there is a significant shift of the t2 temperatures derived 
with our one- dimens ional t2 - ta relation (filled circles) as compared to those derived by 
Kniazev et al.l (120041) (crosse s). It is this shift which is responsible for the differences between 
our and IKniazev et al.l (|2004l ) (0/11)7325 abundances. To illustrate this point directly, we have 
rec omputed oxygen abu ndances for our H ll region subsample with the t2 - ta relation used 
by IKniazev et al.l (120041 ) . These abundances are plotted against our abundances computed 
with the one-dimensional relation as small plus signs in the bottom panel of FiglHl The plus 
signs and the filled circles do indeed occupy the same general region. 



5.2.2. The luminosity - metallicity relation 



It is interesting to check how our derived oxygen abundances fit in the luminosity - 
central metallicity relation for galaxies, such as the one constructed by lPilyugin et al.l (120071 ). 
Since for the majority of the galaxies in our sample, the abundances were derived at only 
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two galactocentric distances, the central metallicity can only be estimated for a handful of 
galaxies. We can estimate central metallicities for galaxies which satisfy one the following 
conditions: 1) the galaxy has at least one H ll region at a galactocentric distance less than one 
tenth of the isophotal radius; or 2) it has a low-luminosity (Mb ^ -18) and a morphological 
type Sm or later (i.e. the morphological type code given in Table 1 is higher than 8.0). It 
is known that the 0/H di stribution across the body of low-ma ss dwarf irregular galaxies 
does not show a gradient (jPagel et al. Ill978l : iDevost et al.l 119971 ). Then, the abundance in 
a Hll region at any galactocentric distance is representative of the chemical composition 
of the dwarf galaxy's interstellar medium as a whole. The galaxies so selected and for 
which a central metallicity can be estimated are listed in Table HI The central oxygen 
abundance derived in the cases of both the parametric and one- dimensional t2 - ta relations 
are shown for each galaxy respectively in columns 3 and 4. The central abundance, derived 
by extrapolating the linear fit in Fig. 5 to R = 0, is given for the galaxy NGC 4490, while 
the average value of the oxygen abundance is given for the other galaxies. 

The luminosity - central metallicity diagram is shown in FigJTOl The open circles denote 
the galaxies in our sample (Table H]) with abundances determined with the parametric t2 - ts 
relation in the upper panel, and with the one-dir nensional relation in t he bottom panel. The 
filled circles in both panels represent data from iPilyugin et al.l (120071 ). Inspection of FigJTOl 
shows that the majority of the galaxies in our sample follow well the general trend of the 
luminosity - central metallicity relation. This can be considered as an indirect evidence in 
favour of the reliability of our abundance determinations. An exception is the spiral galaxy 
NGC 4490 which has an oxygen abundance too low for its luminosity. This galaxy is the 
only interacting galaxy among all galaxies listed in Table |H This suggests that metal-poor 
gas infall may be responsible for its relatively low metallicity. 



6. CONCLUSIONS 

We have determined oxygen abundances for a sample of nearby galaxies in the Data 
Release 5 of the Sloan Digital Sky Survey, selected to possess two or more independent 
spectra of one or several Hll regions with a detected [Om] A4363 emission line. Since the 
nebular [OII]A3727 line is out of the observed wavelength range in SDSS spectra of Hll 
regions in nearby galaxies, we propose a method to determine (0 /H)ff oxygen abundan ces, 



using the classic Tg method coupled with the ff relation. Following iKniazev et al.l (120041 ). we 
have also determined (0/11)7325 abundances, based on the intensities of the [OII]AA7320,7330 
auroral lines, and using a small modification of the classic Te method. Both (0/H)ff and 
(0/H)7325 abundances have been derived with one- and two-dimensional t2 - ts relations. 
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It was found that reliable (0/H)ff abundances can be derived with measurements of only 
[OIII]A4959+A5007 and [OIII]A4363 hne intensities. The parametric two-dimensional t2 - ts 
relation appears to provide more accurate values of t2 as compared to the one- dimensional 
relation. We show that the differences between (0/H)fj and (0/H)7325 abundances for our 
sample of Hll regions are caused more by measurement uncertainties of the [OIII]A4363 line 
intensity than by those of the [OII]A7320+A7330 line intensity. 

Our final list contains 29 galaxies, with 84 separate determinations of H II region oxygen 
abundance. Because of our selection methods, the metallicity of our galaxies lies in the 
narrow range 8.2 < 12 + log (0/H) < 8.4. The radial distribution of oxygen abundances 
in the disk of the spiral galaxy NGC 4490 is determined for the first time. The objects in 
our sample generally follow the luminosity - metallicity relation established for galaxies. An 
exception is NGC 4490 which has an oxygen abundance lower than that of other galaxies of 
similar luminosities. 
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Table 1. Nearby galaxy sample 
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8.6±1.0 


11.94 


0.003843 


-19.48 


UGC00763, UM309 


















PGC004367 


NGC450 


Ul Id oU.oo 


riAO cc 1 Qn o 

- OU 51 oy.2 


SABc 


5.9±0.5 


12.72 


0.005874 


-19.69 


UGC00806, PGC004540 


NGClllO 


uz'*49 (jy.oY 


- 07 50 19.-;) 


SBm 


8.8±1.0 


14.58 


0.004446 


-18.17 


UGCA043, PGC010673 


NGC2541 


OS'* 14"^ 40. 06^ 


+ 49^^03 41.7 


SABc 


6.0±0.4 


12.18 


0.001828 


-18.67 


UGC04284, PGC023110 


NGC2552 


OS'* 19"^ 19. 54* 


+ 50*^00 28.5 


SABm 


9.0±0.5 


12.68 


0.001748 


-17.97 


UGC04325, PGC023340 


NGC3023 


09 49 52.70 


+ 00" 37 04.1 


SABc 


5.4±0.8 


13.39 


0.006268 


-19.47 


UGC05269, VV620, 


















PGC028272 


NGC3319 


lU oy Uy.ol 


+ 41 41 lo.U 


SBc 


5.9±0.4 


11.72 


0.002465 


-19.43 


UGC05789, PGC031671 


NGC3432 


10 52 o0.9o 


1 QCOQT An Q 

-f- ob 37 09.3 


SBm 


8.9±0.5 


11.64 


0.002055 


-19.81 


UGC05986, ARP206, 


















PGC032643, VVOll 


NGC3991 


1 1 /i c'7m Qfi /I fis 
li ot oU.4cS 


-f- ZU UU.o 


IB 


9.7±1.3 


13.52 


0.010647 


-20.99 


UGC06933, PGC037613, 


















VV523, CG0137 


NGC3995 


11 O/ 'i'i.lO 




SABm 


8.8±0.8 


12.73 


0.010854 


-21.55 


UGC06944, PGC037624, 


















VV249, ARP313, CG0139 


NGC4490 


-Li- ■ J W yJ\J * ^ t 


-L 41 o^s' S7 2" 


SBcd 


7.0±0.2 


9.77 


0.001885 


-21.52 


UGC07651, ARP269, 


















PGC041333, VV030 


NGC5669 


14''32'"43.92'' 


+ 09°53'28.2" 


SABc 


6.0±0.4 


12.66 


0.004547 


-19.41 


UGC09353, PGC051973 


IC2828 


ll''27'"11.03* 


+ 08°43'53.l" 






14.70 


0.003466 


-16.49 


PGC035225, Tolll24-f-090 


UGC05189 


09'' 42^-56.75'' 


+ 09°28'l8.3" 


I 


9.9±0.5 


14.62 


0.010720 


-19.34 


PGC027784, VV547 


UGC05249 


09''47"'45.37^ 


+ 02°37'38.6" 


Scd 


6.8±0.8 


14.50 


0.006252 


-18.95 


PGC028148 


UGC06596 


ll''37'"51.06* 


+ 56°08'32.7" 


IB 


9.9±0.5 


17.12 


0.007609 


-16.28 


PGC036000, VV148 


UGC09979 


15'' 42"* 19.34= 


+ 00°28'31.0" 


IB 


9.8±1.0 


14.93 


0.006541 


-18.56 


PGC055833, DDO201 


UGCA154 




+ 53°26'34.o" 


S? 


3.2±5.0 


14.71 


0.007456 


-18.48 


PGC026188, MRK0104, 


















SBS0913+536 


UGCA322 


13''04"'31.19= 


- 03°34'20.6" 


Sd 


7.6±1.0 


14.51 


0.004536 


-17.31 


PGC045195 


PGC001586 


OO'' 25'" 19. 93= 


+ 00°3l'31.l" 


S? 


4.6±5.0 


16.61 


0.014045 


-17.68 


HS0022-)-0014, UM241 


PGC023706 


08''27'"18.05' 


+ 46°02'02.8" 


s? 


3.9dz5.0 


15.80 


0.007344 


-17.25 




PGC051971 


14''32"'45.11' 


+ 02°54'54.2" 


Sbc 


4.2±0.8 


15.12 


0.005070 


-17.02 


Toll430+031 


PGC056006 


15''46"'30.73' 


+ 45°59'53.9" 






14.88 


0.008878 


-18.28 


MRK0490 


HS 1103+4346 


ll''06'"29.03= 


+ 43°30'41.3" 


BCG 






0.021401 




CG1377 



Table 1 — Continued 



galaxy 
name'' 


coordinates 


morphological 
type 


morphological 
type code 


apparent B 
magnitude 


redshift 


absolute B other names 
magnitude 


HS1132+4416 

UM330 
CG1419 

SDSS125446.33+153529.8 


ll''34"'53.68'' + 44°00'l6.4" 
0l'"30'"03.62^ + 00°44'34.9" 
ll''23™17.23'' + 41°03'37.2" 
12'' 54"* 46.32* + 15°35'29.9" 


BOG 






0.018481 
0.017000 
0.010529 
0.008792 





*The galaxies are listed in order of name category, with the following categories in descending order: 
M - Messier catalogue of nebulae, 
NGC - New General Catalogue, 
IC — Index Catalogue, 

UGC - Uppsala General Catalog of Galaxies, 

UGCA - Uppsala General Catalog Appendix, 

PGC - Principal Galaxy Catalog, 

HS - Hamburg/ESO QSO Survey, 

UM - University of Michigan Emission Line Objects, 

CG - Compact Group, 

SDSS - Sloan Digital Sky Survey 



Table 2. Line intensities and derived oxygen abundances of Hll regions in galaxies of nearby sample 



galaxy 




spectrum 




[OIII]'' 


[OIII]'' 


[Oil]'' 




(0/H)7325'^ 


(0/H)//d 


{0/H)7325'' 


(0/H)//« 


name 




number 




A4363 


A,A4959,5007 


A7325 
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0.94 


8.47 


8.35 
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8.40 


MlOl 


1324 


53088 221 


0.47 


0.0177ib 0.0053 


5.03ib 0.03 
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U.UOZZC U.UU4 


fl Qfl 

U.yu 


0.4 i 


O.OD 


S f^O 

O.oy 
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0.41 
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1 QO/1 
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U.Uioolt U.UU4o 
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U.UOllt U.UU4 
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O.OO 
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a Q/1 
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MlOl 


1324 


53088 279 


0.55 


0.0352± 0.0038 


5.01± 0.04 


0.045± 0.005 


1.13 


8.22 


8.25 


8.20 


8.23 


MlOl 


1324 


53088 263 


0.58 


0.0587± 0.0041 


6.96± 0.07 


0.038± 0.005 


1.21 


8.17 


8.19 


8.17 


8.19 


Ayf 1 m 
iVllUl 


1 QOC^ 


KOTfi'^ Qc;n 
Oz (OZ oOU 


U.D / 


n nQCK-U n nnQQ 
U.UooDit U.UUoo 


a 1 C-U n Qn 
D.lOit U.oU 


n nQc;_i_ n nn/i 
U.UoOzt U.UU4 


1 no 
i.uy 


o.zo 


G OC; 
O.zO 
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O.Z ( 


Q 0*7 
O.z ( 


MlOl 


1323 


52797 016 


0.67 


0.0343± 0.0071 


4.83± 0.06 


0.040± 0.008 


1.14 


8.20 


8.26 


8.16 


8.23 


MlOl 


1324 


53088 234 


0.81 


0.0686± 0.0032 


6.31± 0.04 


0.051± 0.003 


1.33 






8.04 




IVliUi 


1 QOQ 


OZiifi UOD 


1 nc; 
l.Uu 


n nf;oc;_i_ n nion 
U.UDzOit U.UizU 


4.yiit U.UO 


n nc^/i-i- n no/i 

U.U04it U.Uz4 


1 AO 






1 .oy 




NGC428 


695 


52202 325 


0.42 


0.0371± 0.0088 


4.33± 0.19 


0.056± 0.008 


1.21 


8.23 


8.31 


8.10 


8.21 


NGC428 


1499 


53001 453 


0.43 


0.0145± 0.0080 


4.25± 0.02 


0.039± 0.006 


0.91 


8.41 


8.35 


8.51 


8.40 


NGC428 


1499 


53001 458 


0.47 


0.0230± 0.0047 


4.45± 0.09 


0.057± 0.004 


1.03 


8.36 


8.29 


8.39 


8.30 


NGC428 


695 


52202 324 


0.51 


0.0275± 0.0118 


3.96± 0.02 


0.045± 0.019 


1.13 


8.23 


8.32 


8.15 


8.25 


NGC428 


694 


52209 602 


0.53 


0.0269± 0.0047 


6.41± 0.12 


0.029± 0.006 


0.96 


8.39 


8.37 


8.46 


8.40 


NGC450 


695 


52202 137 


0.56 


0.0251± 0.0024 


5.60± 0.04 


0.038it 0.003 


0.98 


8.36 


8.32 


8.43 


8.36 


NGC450 


398 


51789 294 


0.66 


0.0170± 0.0058 


3.96± 0.03 


0.037± 0.005 


0.97 


8.32 


8.32 


8.36 


8.34 


NGClllO 


457 


51901 304 


0.10 


0.0475± 0.0124 


5.65± 0.05 


0.040± 0.008 


1.21 


8.15 


8.22 


8.12 


8.19 


NGClllO 


457 


51901 309 


0.76 


0.0718± 0.0038 


7.80± 0.04 


0.040± 0.004 


1.25 


8.16 


8.18 


8.16 


8.18 



Table 2 — Continued 



galaxy 




spectrum 




[OIII]'' 


[OIII]'^ 


[Oil]'' 




(0/H)7325'* 


(0/H)//d 


(0/H)7325'' 


(0/H)//« 


name 




number 




A4000 




A 1 ozo 












NGC2541 


440 


51885 


151 


0.41 


0.0302d= 0.0030 


5.89± 0.03 


0.036± 0.004 


1.02 


8.31 


8.29 


8.37 


8.32 


NGC2541 


440 


51912 


136 


0.41 


0.0277± 0.0046 


5.92± 0.09 


0.029± 0.049 


0.99 


8.33 


8.32 


8.38 


8.35 


NGC2552 


440 


51885 


608 


0.08 


0.0149± 0.0054 


3.94± 0.08 


0.038± 0.008 


0.94 


8.37 


8.33 


8.44 


8.37 


NGC2552 


440 


51912 


627 


0.08 


0.0230± 0.0085 


3.57± 0.03 


0.048± 0.011 


1.10 


8.28 


8.35 


8.18 


8.28 


NGC3023 


267 


51608 


384 


0.41 


0.0384± 0.0041 


5.49± 0.03 


0.035± 0.004 


1.13 


8.19 


8.24 


8.18 


8.23 


NGC3023 


481 


51908 


289 


0.46 


0.0715± 0.0036 


9.12± 0.37 


0.030± 0.002 


1.18 


8.25 


8.24 


8.27 


8.26 


NGC3319 


1361 


53047 


222 


0.72 


0.0373± 0.0055 


6.04± 0.03 


0.038± 0.005 


1.08 


8.26 


8.25 


8.29 


8.27 


NGC3319 


1360 


53033 


634 


0.75 


0.0352± 0.0037 


6.63± 0.32 


0.034± 0.003 


1.03 


8.32 


8.30 


8.38 


8.33 


NGC3319 


1361 


53047 


221 


0.81 


0.0344± 0.0031 


5.80± 0.17 


0.050± 0.003 


1.07 


8.31 


8.26 


8.35 


8.28 


NGC3432 


2007 


53474 


221 


0.01 


0.0076± 0.0073 


2.05± 0.03 


0.029± 0.007 


0.93 


8.33 


8.46 


8.26 


8.41 


NGC3432 


2090 


53463 


550 


0.14 


0.0426± 0.0033 


6.27± 0.23 


0.033± 0.003 


1.12 


8.21 


8.23 


8.23 


8.25 


NGC3432 


2090 


53463 


545 


0.19 


0.0138± 0.0059 


2.87± 0.02 


O.OOOit 0.000 


1.00 




8.39 




8.34 


NGC3991 


2095 


53474 


352 


0.82 


0.0158± 0.0086 


3.03± 0.02 


0.045± 0.005 


1.03 


8.33 


8.38 


8.25 


8.32 


NGC3991 


1991 


53446 


584 


1.07 


0.0165± 0.0033 


4.04± 0.02 


0.040± 0.003 


0.96 


8.35 


8.32 


8.41 


8.36 


NGC3995 


1991 


53446 


587 


0.26 


0.0270± 0.0136 


3.59± 0.03 


0.038± 0.012 


1.16 


8.18 


8.38 


8.05 


8.25 


NGC3995 


1991 


53446 


588 


0.67 


0.0278± 0.0134 


3.45± 0.02 


0.060± 0.011 


1.19 


8.31 


8.41 


8.10 


8.25 


NGC4490 


1452 


53112 


009 


0.12 


0.0166± 0.0031 


4.24± 0.04 


0.045± 0.003 


0.94 


8.39 


8.33 


8.47 


8.37 


NGC4490 


1454 


53090 


299 


0.14 


0.0227± 0.0036 


5.50± 0.06 


0.047± 0.003 


0.96 


8.42 


8.34 


8.51 


8.38 


NGC4490 


1984 


53433 


366 


0.16 


0.0163± 0.0037 


4.03± 0.02 


0.039± 0.003 


0.95 


8.35 


8.32 


8.41 


8.36 


NGC4490 


1452 


53112 


016 


0.23 


0.0248± 0.0038 


4.90± 0.04 


0.039± 0.003 


1.02 


8.30 


8.28 


8.34 


8.31 


NGC4490 


1452 


53112 


008 


0.45 


0.0180± 0.0038 


4.16± 0.02 


0.041± 0.003 


0.97 


8.34 


8.31 


8.39 


8.34 


NGC5669 


1709 


53533 


215 


0.81 


0.0350± 0.0026 


7.04± 0.08 


0.052± 0.004 


1.01 


8.41 


8.33 


8.49 


8.36 


NGC5669 


1709 


53533 


216 


1.22 


0.0230± 0.0144 


3.75± 0.03 


0.040± 0.012 


1.08 


8.24 


8.33 


8.18 


8.28 


IC2828 


1223 


52781 


128 


0.06 


0.02.39± 0.0105 


4.63± 0.05 


0.050± 0.006 


1.03 


8.33 


8.28 


8.36 


8.30 


IC2828 


1618 


52116 


413 


0.39 


0.0587± 0.0151 


5.74± 0.05 


0.061± 0.024 


1.30 


8.18 


8.22 


8.08 


8.14 



Table 2 — Continued 



galaxy 
name 




spectrum 
number 




[OIII]'' 
A4363 


[OIII]'' 
A,A4959,5007 


[Oil]'' 
A7325 




{0/H)7325'' 


(0/H)//d 


(0/H)7325'' 




UGC05189 


1305 


52757 274 


0.89 


0.0280± 0.0074 


4.66± 0.04 


0.050± 0.006 


1.07 


8.29 


8.27 


8.28 


8.27 


UGC05189 


1305 


52757 269 


1.04 


0.0518± 0.0026 


7.25± 0.31 


0.045± 0.003 


1.14 


8.26 


8.23 


8.29 


8.25 


UGC05249 


481 


51908 335 


0.03 


0.0172± 0.0096 


3.16± 0.03 


0.039± 0.010 


1.04 


8.28 


8.37 


8.20 


8.31 


UGC05249 


480 


51989 578 


0.03 


0.0109± 0.0031 


3.22± 0.04 


0.043± 0.005 


0.91 


8.42 


8.36 


8.48 


8.39 


UGC06596 


1309 


52762 012 


0.09 


0.0344± 0.0092 


5.04± 0.03 


0.047± 0.015 


1.12 


8.24 


8.25 


8.22 


8.24 


UGC06596 


1311 


52765 293 


0.09 


0.0262± 0.0084 


5.06± 0.04 


0.042± 0.010 


1.03 


8.31 


8.28 


8.35 


8.31 


UGC09979 


315 


51663 594 


0.27 


0.0314± 0.0178 


3.65± 0.12 


0.069± 0.022 


1.21 


8.33 


8.40 


8.11 


8.23 


UGC09979 


342 


51691 352 


0.27 


0.0323± 0.0121 


4.01± 0.03 


0.054± 0.011 


1.19 


8.25 


8.34 


8.11 


8.23 


UGCA154 


553 


51999 596 


0.05 


0.0335± 0.0089 


5.51± 0.03 


0.038± 0.007 


1.08 


8.25 


8.25 


8.27 


8.27 


UGCA154 


554 


52000 205 


0.41 


0.0289± 0.0069 


4.56± 0.04 


0.043ib 0.005 


1.09 


8.24 


8.27 


8.22 


8.26 


UGCA322 


339 


51692 089 


0.58 


0.0461± 0.0112 


4.86± 0.04 


0.053± 0.011 


1.26 


8.18 


8.28 


8.05 


8.17 


UGCA322 


339 


51692 083 


0.60 


0.0341± 0.0043 


6.04± 0.06 


0.040± 0.003 


1.05 


8.30 


8.27 


8.35 


8.30 


PGG01586 


390 


51816 581 


0.02 


0.0370± 0.0118 


4.51± 0.02 


0.052± 0.010 


1.20 


8.22 


8.29 


8.12 


8.21 


PGG01586 


390 


51900 596 


0.02 


0.0203± 0.0057 


4.34± 0.05 


0.053± 0.009 


0.99 


8.37 


8.30 


8.42 


8.33 


PGC23706 


548 


51986 517 


0.02 


0.0309± 0.0064 


4.50± 0.02 


0.056± 0.006 


1.12 


8.28 


8.28 


8.23 


8.24 


PGC23706 


549 


51981 281 


0.45 


0.0439± 0.0131 


4.59± 0.05 


0.056± 0.010 


1.26 


8.20 


8.31 


8.05 


8.18 


PGC51971 


535 


51999 563 


0.03 


0.0212± 0.0180 


3.37± 0.04 


0.058± 0.015 


1.09 


8.35 


8.37 


8.23 


8.29 


PGC51971 


585 


52027 049 


0.37 


0.0300± 0.0117 


4.38± 0.03 


0.068± 0.013 


1.12 


8.33 


8.29 


8.27 


8.25 


PGC56006 


1333 


52782 613 


0.01 


0.0211± 0.0081 


3.81± 0.02 


0.051± 0.007 


1.05 


8.32 


8.32 


8.29 


8.29 


PGG56006 


1168 


52731 256 


0.39 


0.0242± 0.0091 


3.99± 0.03 


0.037± 0.007 


1.08 


8.22 


8.31 


8.19 


8.27 


HS1103+4346 


1363 


53053 138 


0.02 


0.0556± 0.0067 


6.94± 0.02 


0.043± 0.006 


1.18 


8.20 


8.20 


8.21 


8.21 


HS1103+4346 


1364 


53061 295 


0.51 


0.0705± 0.0053 


8.14± 0.07 


0.043± 0.004 


1.22 


8.21 


8.20 


8.22 


8.20 



Table 2 — Continued 



galaxy 




spectrum 




[OIII]'' 


[OIII]*^ 


[Oil]'' 




(0/H)7325'' 


(O/H)// 


(0/H)7325'= 


(O/H)//" 


name 




number 






A, A4yoy,ouu / 


A ( OZO 












HS1132+4416 


1367 


53083 292 


0.01 


0.0203± 0.0102 


4.77± 0.03 


0.043± 0.010 


0.97 


8.37 


8.32 


8.44 


8.36 


HS1132+4416 


1366 


53063 083 


0.51 


0.0407± 0.0042 


6.53± 0.02 


0.037± 0.003 


1.09 


8.27 


8.26 


8.30 


8.28 


UM330 


1079 


52621 616 


0.09 


0.0292± 0.0107 


3.83± 0.04 


0.040± 0.023 


1.16 


8.19 


8.35 


8.07 


8.24 


UM330 


1078 


52643 353 


0.21 


0.0289± 0.0098 


5.39± 0.06 


0.067± 0.014 


1.04 


8.38 


8.28 


8.44 


8.30 


CG1419 


1440 


53084 103 


0.03 


0.0368± 0.0063 


5.99± 0.03 


0.041± 0.006 


1.08 


8.27 


8.25 


8.30 


8.27 


CG1419 


1996 


53436 330 


0.03 


0.0458± 0.0081 


6.05± 0.04 


0.046± 0.008 


1.16 


8.21 


8.22 


8.21 


8.22 


SDSS125446.33+153529.8 


1771 


53498 335 


0.01 


0.0513± 0.0168 


6.50± 0.06 


0.050± 0.021 


1.18 


8.22 


8.21 


8.22 


8.21 


SDSS125446.33+153529.8 


1770 


53171 612 


0.01 


0.0468± 0.0169 


5.93± 0.06 


0.045± 0.014 


1.18 


8.19 


8.22 


8.18 


8.20 



^Galactocentric distance of the H II region normalized to the R25 isophotal radius 
''Dereddened line intensity and its uncertainty on a scale where 1(H0) = 1 
'^Electron temperature within the [O III] zone in units of lO'^K 
'*t2 abundances calculated with Eq. III6I I and given as 12 + log (O/H) 
abundances calculated with Eq. I I15I I and given as 12 + log (O/H) 
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Table 3. Comparison of (0/H)7325 abundances with those of other authors 



galaxy name 


spectrum number 


(0/H)7325'' 

this study 


(0/H)7325'' 

Izotov et al. (2006) 


(0/H)7325'' 

Kniazev et al (2004) 


MlOl 


1325 


52762 


348 


8.24 


8.26 




MlOl 


1325 


52762 


352 


8.58 


8.48 




MlOl 


1323 


52797 


002 


8.59 


8.51 




MlOl 


1323 


52797 


008 


8.59 


8.53 




MlOl 


1325 


52762 


350 


8.27 


8.22 




MlOl 


1323 


52797 


016 


8.16 


8.07 




NGC450 


398 


51789 


294 


8.36 


8.40 


8.18 


NOCi nn 

X "I V_I V_/ i i X *J 


457 


51901 


304 


8.12 


8.13 


8.06 


NOCi 11 n 


457 


51901 


309 


8.16 


8.03 


8.03 


NGC2541 


440 


51885 


151 


8.37 


8.30 


8.23 


NGC2552 


440 


51885 


608 


8.44 


8.39 


8.28 


NGC3023 


267 


51608 


384 


8.18 


7.99 


8.10 


NGC3023 


481 


51908 


289 


8.27 


8.12 


8.08 


IC2828 


1223 


52781 


128 


8.36 


8.22 




UGC05189 


1305 


52757 


269 


8.29 


8.24 




UGC05249 


481 


51908 


335 


8.20 


8.23 




UGCA154 


553 


51999 


596 


8.27 


8.22 




UGCA154 


554 


52000 


205 


8.22 




8.15 


UGCA322 


339 


51692 


089 


8.05 




7.96 


UGCA322 


339 


51692 


083 


8.35 


8.15 


8.23 


PGC001586 


390 


51900 


596 


8.42 


8.38 


8.21 


PGC023706 


548 


51986 


517 


8.23 


8.23 


8.05 


PGC023706 


549 


51981 


281 


8.05 


8.16 


8.13 


PGC051971 


535 


51999 


563 


8.23 


8.30 




PGC051971 


585 


52027 


049 


8.27 


8.10 


8.18 


PGC056006 


1333 


52782 


613 


8.29 


8.26 





'^Oxygen abundances are given as 12 + log (0/H); they are derived with the one-dimensional 
t2 - ta relation 
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Table 4. Absolute blue luminosity and central metallicity of galaxies in nearby sample 



galaxy 
name 


Mb 


central (0/H)^ 
t2 from Eq.(16) 


central (0/H)^ 
t2 from Eq.(15) 


NGClllO 


-18.17 


8.19 


8.15 


NGC2552 


-17.97 


8.33 


8.33 


NGC4490 


-21.55 


8.36 


8.43 


IC2828 


-16.49 


8.26 


8.24 


UGC05249 


-18.95 


8.36 


8.36 


UGC06569 


-16.28 


8.27 


8.28 


UGCA154 


-18.48 


8.25 


8.26 


PGC01586 


-17.68 


8.30 


8.28 


PGC23706 


-17.25 


8.27 


8.18 


PGC51971 


-17.02 


8.34 


8.26 


PGC56006 


-18.28 


8.29 


8.26 



'^Oxygen abundances are given as 12 -|- log (0/H) 
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Fig. 1. — Example of a fit to tlie [NII]A6548, Ha (both narrow and broad components) and 
[NII]A6584 line profiles. We show here the spectrum ^ 1324-53088-234 of an Hll region in 
the disk of the spiral galaxy MlOl. The thin solid line is the observed spectrum, the thick 
solid line is the fit to it, and the dashed lines are fits to individual lines. 
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Fig. 2. — Radial distribution of the oxygen abundance in the spiral galaxy MlOl. The abundances (plotted 
as open circles) in the left panels have been calculated using the two-dimensional parametric t2 - relation 
(Eq. (fT6|l ). while those in the right panels have been calculated using the one-dimensional t2 ~ ta relation 
(Eq. (fT5|) ). In all panels, abundances are plotted as a function of galactocentric distance, normalized to the 
galactic disk isophotal radius R25- Panels la and lb. Standard oxygen abundances (0/H)sf are plotted. 
The solid line is the linear least-squares best fit to those abundances. The dotted lines represent shifts of ± 
0.1 dex from the best fit. Panel 2a and 2b. (0/H)7325 abundances are plotted. The dashed line is the hnear 
least-squares best fit to those abundances. The solid and dotted lines in panel 2a are the same as in panel 
la, and those in panel 2b are the same as in panel lb. Panel 3a and 3b. (0/H)// abundances are plotted. 
The dashed line is the linear least-squares best fit to those abundances. The solid and dotted lines in panel 
3a are the same as in panel la, and those in panel 3b are the same as in panel lb. 



-32- 




2.5 
2.0 
1.5 
1.0 



1323-52797-011 



4323 4343 4363 4383 



4323 



4343 



4363 



4383 



3.5 
2.5 
1.5 
0.5 



4323 4343 4363 4383 







1 

1325-52762-352- 













4323 4343 4363 4383 



3.5 
2.5 
1.5 
0.5 



1323-52797-009 




4/ 



4323 4343 4363 4383 



4.0 
3.0 
2.0 
1.0 



1323-52797-013 



4323 4343 4363 4383 



3.5 
2.5 
1.5 
0.5 





1 


1323-52797-002- 






i A. ^ 


1,1, 



4323 4343 4363 4383 



5.0 



4.0 - 
3.0 \-, 
2.0 



1324-53088-221' 




3.5 
2.5 
1.5 
0.5 



8.5 
6.5 
4.5 
2.5 



1323-52797- 



4323 4343 4363 4383 
A, 



4323 4343 4363 4383 







' 1 ' 






1324-53088-263. 




... 


I -A = 




4.5 
3.5 
2.5 
1.5 







1 

1324-53088-271" 


>i 
-p 








■H 

y) 








C 








Q) 

4-) 






C 


■ 


1 


-H 



8.5 
6.5 
4.5 
2.5 



4323 4343 4363 4383 



1325-52762-35Q. 




4323 4343 4363 4383 



5.0 
4.0 
3.0 
2.0 
1.0 



1 




1 ' 1. 






1324-53088-273. 


- „A , 




A : 





8.5 
6.5 
4.5 
2.5 



4323 4343 4363 4383 
X 



— ' — I — ^ 

1323-52797-016. 

1 I i_ 



4323 4343 4363 4383 



4323 4343 4363 4383 



4323 4343 4363 4383 



8.5 
6.5 
4.5 
2.5 
0.5 



1324-53088-23^ 



4323 4343 4363 4383 



8.5 
6.5 
4.5 
2.5 
0.5 



1 1_ 



1323-52797-066. 



4323 4343 4363 4383 



Fig. 3. — Fits to the H7 and [OIII]A4363 lines in spectra of Hll regions in the spiral galaxy 
MlOl. The thin solid line is the observed spectrum, the thick solid line the fit to it, and the 
dashed line the fit to the continuum. 
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Fig. 4. — Fits to the [OII]A7320 and [OII]A7330 lines in spectra of Hll regions in the spiral 
galaxy MlOl. The thin solid line is the observed spectrum, the thick solid line the fit to it, 
and the dashed line the fit to the continuum. 
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Fig. 5. — Radial distribution of the oxygen abundance in the disk of the spiral galaxy 
NGC 4490. Top panel. (0/H)flf (open circles) and (0/H)7325 (plus signs) abundances as a 
function of galactocentric distance, normalized to the galactic disk isophotal radius R25. The 
parametric t2 - ts relation (Eq. f|T6|) ) has been used. The solid line is the linear least-squares 
fit to (0/H)g data, and the dashed line is the linear least-squares fit to (0/H)7325 data. 
Bottom panel. The same as in the top panel, except that the one-dimensional t2 - ts relation 
(Eq. ( fT5i) ) has been used. 
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Fig. 6. — Oxygen abundances in the disk of the magellanic irregular galaxy NGC 428. 
Top panel. (O/H)^ (open circles) and (0/H)7325 (plus signs) abundances as a function of 
galactocentric distance, normalized to the galactic disk isophotal radius R25. The parametric 
t2 - ts relation (Eq. (fT6l) ) has been used. The solid line shows the mean (O/H)^ abundance. 
The dashed line shows the mean (0/H)7325 abundance. Bottom panel. The same as in the 
top panel, except that the one-dimensional t2 - ta relation (Eq. (IT^ ) has been used. 
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Fig. 7. — Top panel. Absolute value of the differences between log(0/H)ff and log(0/H)7325 abundances 
(Alog(0/H)=|log(0/H)fi-log(0/H)7325|) versus the fractional uncertainty in the [OIII]A4363 emission line. 
Abundances have been determined with the parametric t2 - ta relation. The dotted line shows an eye fit 
to the maximum values of the differences. The dashed line shows the linear least-squares fit to the data. 
Bottom, panel. Absolute value of the differences between log(0/H)fi and log(0/H)7325 abundances versus 
the fractional uncertainty in the [OII]A7320+A7330 emission lines. 
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Fig. 8. — Comparison between our (0/H)7325 abundances (labeled PT) derived with the one-dimensional 
t2 - ts relation, and those determined by other authors, based on the same SDSS spectra. Top panel. Abun- 



dances from llzotov et alj (|2006f ) (labeled I) versus PT abundances (filled circles). The solid line corresponds 



to equality. Bottom panel. Abundances from lKniazev et al.l ( 20041) (labeled K) versus PT abundances (filled 
circles). The solid line corresponds to equality. The plus signs show (0/13)7325 abundances derived with the 
t2 ~ ta relation used bv lKniazev et al.l (j2004l ) as compared to abundances derived with our one-dimensional 
t2 ~ ta relation. 
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Fig. 9. — The t2 - t-^ diagram. Open and filled circles denote Hll regions with t2 derived 
respectively with the two-dimensional parametric and one-dimensional t2 - ts relations. The 
curves corresponding to the parametric relation are shown for two different values of the 
excit ation parameter, P = 0. 5 (solid line) and P = 0.9 (dashed line). The t2 - ta relations 
from llzotov et al.l (11994 ) and llzotov et al.l (120061 ) are shown respectively by crosses and plus 



signs. 



- 39 - 




X 

o 
o 



CM 



9.5 



9.0 - 



8.5 - 



7.5 - 



7.0 



1 ' 

'. 1-D 


1 ' 1 ' 1 ' 1 ' 1 ' _ 






•* 

• 

• • 


• ^O^^QO NGC4490 ■ 


1 


1,1,1,1,1,' 



-10 -12 -14 -16 -18 -20 -22 -24 

Mo 



Fig. 10. — The luminosity - central metallicity diagram. Top panel The open circles show 
the galaxies in Table HI with ab undances determined with the parametric t2 - relation. 
The filled circles show data from iPilyugin et al.l (120071 ). The bottom panel. The same as in 
the top panel, except the abundances of the galaxies in Table H] have been determined with 
the one-dimensional t2 - ts relation. 



